ture, and fuel of $10 per pound. With many thousands of ballistic missiles built over the years, however, no such modest costs have been achieved, and the extreme reliability required for launch of plutonium payloads is likely to increase the cost beyond that associated with a system based on consumer-standard components.
Moreover, developing and licensing the launcher and reentry vehicle, and developing, demonstrating, and building a highly reliable rescue system for payloads that might get stuck in LEO—the only way to prevent their eventual fiery return to earth—would be substantial additions to the total cost.
DESTRUCTION WITH UNDERGROUND NUCLEAR EXPLOSIONS
Description
Shortly after the dissolution of the former Soviet Union, the Russian firm CHETEK, associated with the Russian nuclear weapons laboratory Arzamas-16 and the Ministry of Atomic Energy, proposed that plutonium could be disposed of by using underground nuclear explosions.34 A single 50-kiloton device could be surrounded by some 5,000 plutonium pits. The 50-kiloton blast would melt both the pits and 50,000 tons of the surrounding rock, into which the plutonium from the pits would be dissolved and distributed. Several such blasts would be required to dispose of the pits from the tens of thousands of nuclear weapons now slated to be dismantled.
More recent proposals are to destroy perhaps 100 pits at a time by using much smaller nuclear explosions. This would require the same excavation per pit as the more aggressive proposal, about the same total nuclear explosive yield, but more underground detonations.
Another possibility would be to use this approach to destroy intact nuclear weapons, saving the time and cost of disassembly. One-point safety calculations would be needed for this case because the weapons would be affected by a nuclear blast wave combined with substantial numbers of neutrons from the original explosion. This option would also throw away the substantial value of the highly enriched uranium in the weapons.
These concepts raise obvious environmental and policy issues; CHETEK no longer appears to be actively pursuing the idea.
34 See, for example, proposal by Y.A. Trutnev and A.K. Chemyschev (Arzamas-16), presented at the Fourth International Workshop on Nuclear Warhead Elimination and Nonproliferation, Washington. D.C.. February 26-27. 1992.was to reduce launch costs 100-fold compared to today's prices. For this mission, it may be that smaller rockets would turn out to be cheaper than large heavy-lift vehicles, because of the great miniaturization that is now possible, and the economies of scale in procuring many units of a single design, together-with the much reduced cost of development of a small rocket compared with a large one of comparable technology. If 10 kilograms of plutonium were launched on each rocket, some 10,000 launches would be required to dispose of 100 metric tons of military plutonium.
